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ABSTRAVT: 1,3-Diamino-2,4,6-trinitrobensens, III, is &
high temperature resistant explosive which decomposes nly
slightly at 50C°F (260°C). 1Ite density is greater than
that of RIX and it is less aensitive than TNT by the
standard ERL drop-welght iwpact tsst. Incomplete evaiu-
ation deta indicate that it is eguivilent in powsr ¢& THT.

Ddaainotrinitrobenczenc, III, is prepared {rom commer-
cially svallable starting materials in two steps, First
m-nitrosniline, I, is nitrated by a simple nitration mix-
ture undsr mild conditionsn to tetranitroaniline, II. The
crude tetrinitroaniline thon is converted by methanolic
ammioris to diaminotrinitrobenzene in a high degree of purity.

NH2 MHo
0 oax‘[,v//jloa - -0: Z l¥02
wop HeS0u 02 P
1 Ro2rr %2 1m1

A conversion of 100 parts of m-nitroaniline to 110 parts
of aiaminmotzinitrodbsnzens 13 obtained by this method, which
ean easily bs carried out on a commzrcial scale.

CHENISTHY RESFARAH mge: Txgam™
LA N O Lo
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This report describes the synthesis of Jdlaainotol-
nitrobenzene, a new high explosive with ¢xcellent thermal
stability at high temperatures., NAVORD Report 6017 18 the
preceding Part 1 relating to high tempa2r-ture resistant
explosivesn, Lo -iv# ?77

This work was perforwme? under Task FR-44 (Explosive
Syntheslis), Although this work was carried nut in amall
geantitiea in Yaharatroee saquipmeant, there is every . .agson
to believe that largzer quantities in plant equipment could
Le made with no lcvss in guality or yleld, Consequentiy,
the methods of synthesis idescribed herein are considered
worthy o adaption to piant practice,

W. W, WILBOURNE
Captain, USN
Commander

(h G i
ALBERT LIQ@HATBODY
By directfion
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HEAT RESGISTANT RXPLOSIVES II1
Y, DIAMTNOLD 4 A.TRINITROBENCENK, DATB

INTRODUCTION

Asrodynamic heating Juring the riight ol s high spesd
aluslle has established the need for ™% vemperatu;ve
resistant oo ApoLents Ior the warhead., Lurreitly used alilil-
tary high .piosives are unuaable in such warheads uniess
protec* oy therwal !nsulation inassuch ss thelr decoms-
pust’ Lon tumperasluies are well Delow the te reture whizh
' .« warnedd interior is sxpoected to reach. refore the
Organic Chealatry Ulvision hae been investigating the
synibeals of new Ligh LedpeTaturs Teslitdent Sxpiosives.

So far, princips!l consideration nas bean gilven tuv ezplosive
comgounds which malt at or above 30U'T, since 1t s well
known that explosives in a molten state have & grestiy
tareased deccepositlion rate over that thersai:y induced
in <he solld state,

Two explosives which have both a high seitlag poin®
and sxcellent high temgersty™ AtADIILTY are s-triaming:
trinitrobensens and disxinetrinitrobenzens. The foreer
compound has beeh known for meny years. Ils wwaual selting
point and solubiliily properiles vere rejelermined Ln this
laboratory in the tourse of studyi., the nitration of Sri-
bromcbenzens (1). Becansy s.rung dondluk betlween the ortho
saind and nitro groups was thoughit to contribute o & higher
fuston point and Tesistarue to Jecoapusition in e trisaino
compound, the ala) gous diasinotrinitrodbenzena was prepared
and found %O havs e..ellent high temperature warsal sta-
bLllty. lonsequent tu the successful stablilty test, &
study of 1ts syntheals wam sr-aiiaken %0 ¢ veloy a melhod
which would perwit pijot pimxt productlon af Ti7ty pounds
for large ncale evilustion,

DISCUSSTION AND RESULT

The preparaticns of dlsalnotrinitrobenzens reported in
the literatule ssem to have buen oniy of acadesic interest
for the most part and wers uSUBlly carvisd out on = seeil
scale., Vo Duin {2) has aumsarized the early litersturs

1
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- werning 1te preparatiosns Conaldering the cosmercial
:11ability of the starting waterials axd the sluplicity
the reaction # ~“uvencd, the couverdion of m-nitroaniline

. diaminutrinitrunsnzens was investigated. The synthesins,

- mmArized in the chemical equation below, was carried ocut

two staps. Pirst, m-nitroaniline, Y, was nitrated by &

spie nitrating mixture unde: mild conditions to tetre-
troaniline, II, The cruds tetraniircaniline was &xizated

samonia in methan?l tu Maminotsinitrobsazers, 112,

~h was obtalnae’ in & high degrew ui purity from the re-

tion mixture,

© w we .

NH2 NA2
sl LR Ozﬁ/\nog

- ~

o ) Hp304 02N 1y
I P S
2

I IT ILI

conversiun of 100 parts m-nitroaniline to 110 parts
SAafnoteinitrobensens was obtained by this method, whish
Al eReily e carried out ou A commercial scale in cur-
sntly avajilable nicratlon planis.

.operties of Diaminofirinitrobengene: Dizminotrinitro-
Wzersd I8 & yellow crysStalline compound as recoived from
« " resctisn mixture, Under the optimum conditions of
¢ 4onOlysir the crystais usually wore small needles with
..me fins powdery particles dispesrsad throughout.
"sble I supmarizes its phyraisal properties.

2
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TABLE ]

fhysical Fropesties or maminofrinitrobenzens

Melting point 285°¢
Crystal Zensity 1.8%
Impast senaitivity (50% height) 320 ca {J expiosions
(2.5 kg wt, ERL sachins) out of G trials)
Vajuum stability

0.10 ml/g A8 nrs =t 100°C

1.1 &/hr 2 hrs at 260°C (500°1) -
Solubilaty Slightly soluble in hot glselal acetic

acid, dioxans and nitrobenzend

™he vacuum stabilily data represents approalimte
0.25 per cent decomposition to seous products in t..
hours at 500°F, However, one of the primary unaniwered
qussiions sbout an axplosive of this type was whaether or
not the compmmdi would sxplode after suvjeciing it to high
temperatare. it 12 concaivable that dscomrvsition to solid
products would render the compound nonexplosive. Por dia-
aignsrinitrobanzelis Ualitative cobservatiors show little
affect 5y heating, Neltirng poin%® ol the cotipovnd Saksa
after tue hours g 2(0°C ziwowed a esprsssics of oaly two
deqrees, Aftar brimg held in the molten state at 200n°C
for over one hour the material zzain aslted oaly two degrees
below the originmel milting point. Resistance to dscomposl~
tion in the moitis slste at such a high tempersture is very
ugusukl for an explosive. Therefore, it sppoars that in an
actual aituation most of the axplosive is unditered and
would remein aciive for functioning when desired. An
aotupl. firing test o dstermine this polul isé to be wade,
T™he “cuuk-off " tempireture was found to ocuur sfter eight
ainutes at 320°C (3).

Daxdinotrinitrobensens bas & calculated hesat ¢ explo-
sion of 965 cal/g compared to 980 cal/g for TAT (&). itw
“ahattering powsr" as measured by Picatinny Arsenal waz
1008 of that of TNT (5].

Since this report concerns a synthesis developmént, the
followins sections digcuss reaciiun parameters prisaci.y.

3
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FPreparation of Telranitrocaniline: Piiirscheim was the first
L0 prepare tetrsanitroaniline iIn 1904, and the preparation by
the nitration of m-nitroaniline was reported by Pluirscheim
And Simon (6). The method was patsnted in QGreat Britain;

France, Canadi &nd the Urdited States from 1910 to
;gl‘ 175 Tetranitroaiiline was prepared in this country
during the First ¥World War, and nitrstion on a scale as
large as 2500 gallon hatches was oarried out,

The A. D. Little laboratories (3} 2sseribhed the nitra-
Cioli of m-nitroaniline following Flﬁrlcnnil'l Wynthesis, &nd
the method of preparation of tetranitroaniline used in this
project is a development of the A, D. lLittle preparation.

The optimum precedure for the nitraticn of m-nitroani-
line was found to te as follows: m-Nitroaniline is dissolved
in & mixture of concentrated sulfuric acid and 30% fuminyg
sulfuric acid., At 20°C nitric acid {(assay 90%) is added
slowly. The temperaturs of the reaction solution is main-
tairied at 20°C for two hours and then gradually heated io
70-75°C to complete the reaction. Tetranitroaniline
sewpardies from tihe reactlon mixturs as a orystalline product,
2nd at the completion of the reaction is filtered off and
wanhed, It may be dried or =may te used as a wet cake for
the preparatlion ¢l ClGGinoiilidtadwesnssing, leviailitroaniline
is itselfl an explosive, having an impact sensitivity of 36 cm
which is the same as that of tetryl., Wi.h proper precautions
it has been found to be quite safe to handle, particularly
when slightly wet. Flirscheim has published its properties
in considerable detail (., 10). )

Tetranitroanilin< is recrystallized from glacial acetic
acid, but requires large volumes of the acid for this purpose.
Thus, it is important that the tetranitroaniline be pure
enouzh €O use as it comts from the reaction mixture. This
was held clearly in mind as the nitration of x-nitroaniline
to tetranitroaniline was studied, and was sucressfu.ly accom-
piiehed.

It is interesting to note that the crude ta2tranitro-
aniline appears quite green in some preparations and orarge
in others. This agrees with Flliracheim's observations, It
is 2ls0 intereating that the green tetranitroaniline always
has & slightly higher melting point than the crange product,
The isomerism has not been investigated a&s ye”, but the study

I
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of tb2 X-ray patterns for the two forms is planned for the
future. The recrystallized tetranitroaniline 1is yellow,
although 1t may have a greenish tinge, and the green form
tends tc become less green and mors Orange vin avanaling in
light. In one instance, several grams of the green product
mixed vith two grams of orange material in the presence of
2% water and kept im a tightly closed containsr over night
appeearsd completely orange in tne morning.

Because the previovus proparetions of tetranitromniline
involved very large volumes of concentrated suifuri-~ acia
ane fuming Sulfusds astd. 1000 parts of acid for 50 parts
of m-nitrosaniline, this was the firet variavie vo <t Studled,
It was found that the volumes could be reduzed by 1/3 each
and still get a vary good product from the reaction, siw-
ever, when the volumes were reduced by 1/2, tha reacticn was
less smooth, the product being orange and obtainsd in
slightly lower yisld. When the volunes were drz=%tically
reduced to 1/4 the reaction "Jumed-off", 1Two cxpzriments
bave Leen carried out using concentrated sulfucic acid
unforii<ied by the addition of lfuming sulffurie scid,

A yleld comparable to that from the more acidic medium was
obtainsd whnen an ejuivalent volume of concentratzd sulfuric
&cid Was used. Again reduction of acid volume was detrimental.
Although the produ:t in these cases was orange ari had a
lower melting point than the green product from the sulfuric
acid-fuming sulfuric acid =mixture, diaminotrinitrobenzene
prepared from it was very satisfactory in the high Cemper.
gture vacuum stability test., The spent acid {rom the
nitration reaction may also be fortified with fuming sul-
furic acid and re-used ut least once in further nitration
regctions, This has been carried out in the laboratory.

Potassium nitrate and 100% nitric acid were tried a»
nitrating agents in the reaction and neither one showed any
cdvantage over tlie 90% nitric acid., As a note on the coclor
isomer, the product was orange whenever potassius nitrats or
100% nitric acid waz used.

Reversing the addition procedure, that is, adding the
m-nitrcaniline to the nitrating mixture instead o udding
nitric acid to its solution in the sulfuric acid-fuming
sulfuric acia mixture, was tried anda round to have no
advantage. Since the addition of the acid 1a easier to
handle this was the procedure adopted.

5
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The temperature of the reaction mixture du.ring tho
udditicn of the nitric acid wus varied: O- 20°C, 20-25°C,
§5-50%¢, and OU-05°C. The reaction proceed+: ‘o a satis-
factory conclusion from any addition temperature with the
exception of the last range of addition, In this experiment
thare were anall sxplicsions within the reaction mixture,
"flashes of fire" as Fllrscheinz sxpressed it. The ones
carried out at rocm teaperaturs or below gave more repro-
ducible results without untoward incicdent as to amrunt, color
aind meliling puint of the vroduct.

It was neiessary t0 maintain the rsaction mixture at
20-25C for a period after the addition of the nitric acid,
A mild exothermic reactlion slways occurred when the nitres-
tior mixture was heated too soon after the additinn of thy
nitric acid. However, when an exothermic reaction did
occur it was always slight and mcu.l;r controlled by & vath
at ambient tap-water temperstura o lywer. ¥nen She “pusi-
wuvivion” rsaction period was folloxed by a slow warming
period to 70%C, the exotherm was not apparent. The nitra-
tion on a half mole scale required about five hours overall,

The nitration is thought to provaed not otly by direct
altraticn but also by the production and rearrungement of
intermediate nitramines, i.e. th¢ Bamberger rearrangement
{il, 12). Such intermediate nitramines, #.g. metadinitry-
phenylnitramine, are known to bs foimed in the preparstion
of psntanitroaniline. Their precipitation suat be avoided
because, in this case, their rearrangeaent is accompanied
by "flashes of fire" by using large volumes of sulfuric acid
in which the nitramines sre nol ble., When large volumes of
tulfuric acid-fueing sulfuric acid mixture we:e used there
wss no evidence of any precipitate in the reaction mixturs
until the letranitroaniline separated as a crystalline pro-
duct. When the volume of acid was reduced, rowever, there
was usually a flocculent precipitate at so=e roint., This
precipitate might dissolve completely before the tLetranitra-
aniline appeared, or the character of the precipitate might
change to the characteristic tetranitroaniiine crystalline
product, depsnding on the conditions of the experiment.

In one sxperiment carried out in 100% sulfuric acid the
fioccuient precipitate was filtered off and found to be
water soluble and unstable in water solution, which is trus
of the nitramiries of such character., MFurther identification
of the nitramine was not made, but all observations bear

6
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out the theory that the nitration proceeds, at least in
part, by the formation of the nitramine which then re~

arranscas o ths nitro-aniline after an initial direct
nitration by electruphilic substitution at the para position.

Amination of Tetranitroaniline: Of the many preparations of
dlaminotrinitrobenzene recorded iu the literature, the
smmonolysig of tetranitroaniline to ‘he diamino compound
used by Plurscheim (13) was the most direct, Although he
did no’ obtain & pure compuund according to his reported
melting point, it was decided to investigate this method
becauss its simplicity would make scaling up to piict plant
rrrluciion easier. The investigation of the amination had
i uhJoctive of using muscessfully crude tetranitroaniline
to produce crude diaminotrinitrcbenzene which was pure enough
as redeived from the rsaction mixture to use in explosive
compositicnz, Ths low sclubllity of tatranitroenili-e and
diaminotrinitrobenzene in the usual soivants made it impera-
tive to avoid recryatsllization of either compound.

The vacuum thermal 8stability test because of ita
sensitiviiy to impurities was used alwost exclusively to
determine the purity of the final product of the amination,
The test consisted essentially of heating a sample in an
zvacuated tube for two hours at 260°C (S00°F) and measuring
the volume ol the decomposition gases evolved., Previcus
experience had indicated that approximately four ml of gas
per gram per Nour would correspond to 1% decomposition, the
maximum amount that could be accepted for the intended use
of the explosive, Thes diaminotrinitirovsnzene samples pre-
pared by the optiaum procedure outlined below varied from
1.1 1l to 2,90 ml per gram per hour or roughly one-rourch
to three-fourths c¢f one per cent decomposition. Qualita-
tively, melting point determinations were helpful as an
indication of purity of the various reaction products,
Carefully recrystallized diaminotrinitrobenzene from nitro-
benzene¢ melted at 285°C. The "production" materials which
had good thermai stapility melted at 282°C. Dimcoloration
while heating the melting point tube, aharpness of amelting
point, asid asctual observed melting poilnts were all used to
serésn oubt obvicusly unstable samples and conseguently
spceded up the survey of reaction conditions,

The study of the direct amination proceeded in three
phases: The feasibility of direct amination wes tested with

7
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purified starting material, crude tetranitroaniline was
substituted fo: pure, and the reaction volume was reduced
for efficient acale-up. To test the feasibllity of direct
2rination of tetranitrcaniline, the purified compound was
dissolved in Cellosmvive and added dropwise to a dlilute soiu-
tion «f ammonla in 97% methyl aicohol at room tempurature.
The prcduct precipltatel from solution within & few minutas
arter addivion began. tahble cruwie diaawinotrinitrobenzene
was obtained by this prc¢cedure which bescams the basls of
subsequent exporimental work. various sclvenis were 8ub-

st ituted for methyl alcohol with no improves=znt and, in

some cases, decided detriment, rlecohol) Boiutions containing
0% water worked reasonably well but reacticn solutions with
a lower water content gave better sand more reprcducible
vacuum stability tests. In general, polar solvents worked
best experimentally as might be expect®l froam the nature of
the reaction, Cellosvlve was found to be the best sclvent
for introduction of the tetranitroaniline.

In order to eliminate a recrystsllization step, sclu-
tiona of crude tetranitroanliline were substituted for
solutions of the purified matcrizal. Crude diaminotrinitro-
benzene of excellent statility was obtainecd as easlly as
with the purified material. However in considering. the
necessary steps to scale up the method to large laboratory
scale prior to pilot plant scale-up, it became apparent
that the reaction wvolume resulting from the comdbined
alcohol Cellosolve eolutions wculd have to be reduce:d,

Since a tiwme lag had been observea between the adldition of
the tetranitroaniline solution and precipitation of the
diamino product, it was thought that the sequince of reaction
after addition of solid tetranitroaniline to aammsniacal
alcohcl would be Bolvaticn, reaction, and then precipitation
of the product until all starting material was consumed.
After successful triasl experiments the convzision of crude
80l11d tetranitroaniline to dlaminotrinitrsobenzene was scaled
up from one to fifty gram runas,

Within certaln limlts the amount of ammoais ~elative to
the amount of tatramitroaniline couuid be varied., The best
produeta were cbtained in reactions having an ama nia-
tetranitroaniline ratic of 0.40-1.0 par! to one. Leas stable
prcducts were obbtalncd when resactant vatios cutside this
range were used.

3
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Although stgble products weo2 obtalned in many cases
8l room temperalure. more reproducible reslts wers
obtalned by «mirating at S0'C. .Y.e product crystals
{ormed we.2 largur and Eore w:! o'm than the somellnes
amMurpnous 32)11dx cbtained atl the ivower luapelsture. Wel
tetranitrcaniline can be substituled lor the Jdr, =ateilal,
theraty decicasing the handling hazard for the entire
synthesls.

My i Lne experime:ls maud 1lnveslligating ne para-
eters of the amination produced Jdlaminotrinlirovenicne
which was too unutable to be accr;tatle. To Jetermine 1f
recovery could be adde ol puoduciion material which 4id not
meel the siatiiltly requiressatl, variuus me.hulds o! re-
working the crude product were jnvestizated. Material wialch
evulveu up to 12 ml of gas pei Lhouir was ix,roved enough (o7
sccepienice by Lrief slurry.ne w'.th aceiune, melhyl alcuhol,
amncniacal methyl aleohol, or hot waler, Therelure, should
8 plart run produce uns'atle . s:e:lal, recovery of thy ocun
18 euslly Rade bty & simple rew rking precelture.

he convers.on of tetralrdir.aniline ta Ataminotriniico-
berzene was accompanied by oide reaciions, principally tne
forwetlion »f trinitroamnophencl amnonium salt bty ‘he ve-
actilion of watler and thel ammcn'=. Iy addition, s saall
amount of dairk red materiai suiuvle in water and alcohol was
18clnte! from some Of the mother liQuors y evajoratiisn.
™is material, poB8iCLy 8 Phétkiino S3duTtion nroduct siml-
lar 1o the 'ype descritua by Gagnon et al (14). nas not heen
identified 3+ yel. Higher ylelds of tho Zianire we:re obtlained
in 50K squsous methanol Lul lic must CRBEeS the tnermal 23~
bility was nut a3 pocd as with 7% me hanol, However, the
improved workup procedure developed luter was not usesl in
these experiments. The amind phenol Tormatisi way elinmdi.
nated by saina®ting unléi sirictly annyirous conditions Lut
witnout im;roving the yleld of diaminoirinitrotenzens.
™0 products were ottained, the reduction product in LO%
yield, and tha dizmine,

Tetranitroaniline reacts almost exclusively at the Lhree
position by nucleophilic substitutlion, s posaiiile exceplion
being the formation of tne requction product., In the struc-
cure ol tetranitroaniline the three position 1% highly
&ctivated Ly twy ortho-niirv groups and a para--aitro group.
It uwudlrgoes nucleophilli> substitution with wal:r ana

o]
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alcohol less 2anily than with ammonia ae might be expected

feom the relative nuclecphilicity of theme reavaniy

Bunneti (13) has published an excelleni review of nucleo-
philic sromatic substitution which ~hyiates our discussion
here o an additicnal example. Nole, howeuer, that the
reaction ui aawonis .ith tetranitroaniline is one of only

a8 few known exuuples of substitution of a nitre group

which 38 ortho, ortho, par: activated by nidtro groups. A
more banic study of this interesatinz reaction id to be made
and will be dlscusseld elsewhere.

Because of the suaceptlibility of groups at the three
position to nucleophilic subatitution, an alternutive route
to dianinotrinitrobenzene was briefly explored. letranitro-
aniline, I1, in refluxing methanol cunverted nearly quanti-
tatively to trinitromethoxyaniline, I¥. The aniscle was
easliy convertedl to the diaainre, I1II, in 338 yleld by 1its
reaction will amwunis in methanvl.

Co 02N S\ No2 \H, I Nog
m — O L]
NO")

II Iv 111

The product diamine nvas & light yellow finely crystalline,
naadla 1ika -Af-"lsl Uut less pure than that obtained by
direct amiration of tetranitreeniline, Tne nroducg $n
vac.um thermal stebllity testis ut 200°C evolved 8-10 ml of
g&8 per gram per nour compared with the acreptable 4,0 ml
per gram,

Study of this reaction is in progress with the aim of
providing an alternative synthesis in whi~h the diamsine ~an
b2 mede in tre same veussel in iwu dlugwes: reaction of tstra-
nitroaniline witih mrunasc;, follcwea oy introducticn cf
smmonia to produce the end praduat in high yield with 13

more effort thasn by dlrect saaination.
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Another route which was triled in the laboratory wes
the Jirect pitration ol m-phenylene Jdlamine sulfate and ot
the alaceio derivative, he conversisn ot styphnic acid to
rinitrodichlorovenzene and then to diaminourinitrotenzene
Uy the method o Haas and reuer (1¢) wag teo involved to
oifier an advar.tagec over the prcsent synthesls, Otner liter-
ature methods were surveyed anc not adopted tecausé o lack
o simplicity for larxe scale production.
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EXPERLIMENTAL

The optiaum procadures only are glven in this section.

Prccedure: A scluticn of 59 g (0.5 mole) m-nitroaniline
{Note 1) in w0OC ml of concentrated sulruric acid and 24) ml
af 3% fuming sulfuric acid was prepared in a 2 liter,

4-ne:xlk, prowsd botitom {imsk with a thermometer, mechanical
slirrer and dropping iunnel, keeping the iempeprature at
20-25°7T Ly means of a tap-water bath (20°C'. To thisn
solution, sti1ll at 20-25°C, 105 ml of conca2ntrated ritric
acid {S0%) was added from a dropping funnel over a pericd

of “hirty ainutes. The solution wae 1i: ht amber colored
after the addition of the acid and there were ktuuvobles of

£as in the solutlorn. (Note 2). The reaction srolution was

held at 20°C by means of the tap-wgter bath for two hours,
ther: heated gradually to 70°C with a water bath during one
hour &nd heild at 70-75°C fcr one-hsl! hnour. The color ol lne
solutlon, wnich was orsnge red at the enil of the two houre at
20°C, Lecame cherry red during heatinz. ~The tiret crystals
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appeared &t 55°C and the tlask was quite thick with crystals
when the temperature of the mixture had reached 45°C (Note 3).
At Lhe end of tre heating period the mixtuce was chilled aud
the product was iltsiad on & sintered glass fwwmel (Note 4,
wasned with 50% sulruric acid and cold water. Arter drying,
the green crystalline product weighed 1302 g or 75% ol rhe
theoretical yield. The melting peint of thia product tvas
215-217°C {(dec.)., It can Le recrystallized {rcm glacial
acetic acid, from which it z:yatallizes in yvellow needles
melting at 217-220°C with deccmposition.

Note 1, The m~nitroaniline used was Jrom ar ¢% pound lot

purchased from the Verona Chemical Co., It was 1in
well formed yellow needles which meited &t 114°C, whicn is
the melting point zivén in the litecature for the pure
product (17).

Note 2. Tre gas evolution was never sucn a8 to cause

Toaiing with this vuviume of sulfuric acid-ruming
sulturic acid mixture. With reduced voliunme ¢l =scld ifvam
almost filleqd the flask.

Note 3. The tempeprature st whici the {iirst crysials vi

product appeared varied irom 35-.5%C, and seemed
to ve connected with the rate o heating, appearing at the
lover temperature when the reaction had heen heated slowly.
A flocculent preciritate appeared in some instances. A8
had been stated 1n the discussion, this precipitate is pre-
sumed to bDe the nitramine, Durlng the heating perlcd, the
flocculent precipitate would grzcdually disappear and the
characteristic crysials o! tetranitroaniline would form in
the reaction lasx.

Note 4, 'The rilirate was vrangs red in color. » addi-

tional product was obtained by drowning che fllicate
in rlaked ice-waterr. This spent acid can oe tortiried with
fumiryg suliuric &cld and reused ror nitration o m-nitroaniline,
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Preparation of Diaminotrinitrobenzene from Tetranitroaniliue.

Apparatus: 3 liter, 3-neck, round bottom rlask fitted with
mechanical stirrer, dropping funnel and addition funnel for
solids.

Procedure: A solution of 100 mi of concentreted ammonium
hydroxide in 2 1liters ol methanol was prepared. A portion,
500 ml, of this solution was pcured into the flask and it

was hested with 3 water bath at 50°C, Tetrsnitroaniline,
Ny, was added 1h small poctions during 75 minutes, with
aimultanecus addition 5! the remaining alcoholic ammonia
solution. The first portions of teiranitroaniline dissclved
to a red-orange solution which became cloudy after two minutes
and then s fine yellow crystalline preocipitate appeared while
the 1iquid remained orange colored. These colos changes were
repeated as the tetranitroaniline was rdded, although the
initial red color was considerably masked by the precipitate
as the reaction progressed, ACter all the tetranitroaniline
was added the reactioin mixture was stirred for two hourl‘

the temperature of the water bath being maintained at 50°C.
The reaction mixture was ther: chilled ayxi the product r'iltercd
of, washed with methanol, scetone and water. It waes dried
in a vacuum oven &t 100°C fur 20 hours, and welighed 32.75 g,
vnich 1& 72% of theory. It consisted of very fine needles,
orange yellow in color, and melted at 250-232°C, It can be
recrystallized from gli=cial acetic acid, dioxane, or nitro-
benzene [(iit. 288°C).

The ammonisw 221% ol Z.4,0-¢canitro-3-aninophencl was
found as the main by-produc. of the resction. his was
obtained by evaporation of “he riltrate from the diaminotri-
nitrobenzens, Approximatei;r 9 gms of » crystalline solid
were obtained. This was re:ryastallizes from wster with
Norite as yecllow needles wilcit melted with deccmporition at
248°C, Acidification of an aqueous solutlon of thie groduct
produced a8 yellow ciystalline product which was recrystaliized
from aleohol and melted at 179-131°C,

2,4,0-Trinitro-3~aminophenol, for reference purposes,
was prepared by dissclving 10 gms tetranitroaniiine in 60 ml
scetone containing 5 ml waier on a hot plate (about 15 minutes),
then distilling off the acetone until the first crystals
appeared (about 20 ml solution remaining). The product
recrystallized from alcohol in yellow lealflets melting at
179-181°C (2).

14
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Melting point determinations of mixtures ol ¢.4,0-
trinitro-3-aminophenol thus prepared and the product isolated
from the regction above showed no depression of the melting
peint, nor was there any depreaaion of malting point on
aixinz the gnmonium salt isolsted from the reaction mixture
with that prepared trom the free phenol.

About two grams of a dark red, vater soluble, crystal-
line product were also isolated from the filtrste from the
preparation of diaminotrin!trobenzene. This product was
not identified, but i sssuzmed t2 be a veduction product
of tetranitroariline.

™hus, sboutl 96% of the tetranitromniline used in the
reactiun is accounted for.

15
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Preparation of 2,4,0-Trinitro-3-Methoxyaniline: Crude
tetranitroan & was addec to ml wsethanol in a
100 =) round bottom rlask ritted with a rarlux condénser,
and tne mixture was heated to reilux, by means of 2 wat‘el‘
bath, ror an hour. At that time the tfiranitroaniline nad
all dissolved. When the orange colcised solution was
allowed to cuol Lo room temperature, & ma3s o. well ‘oimed
yellow needles separated. This product was ;iltered of'd,
washed with a little alcohol and dried. It weighed o.. &
A second crep of C.4 g was obtalned by concentration o the
filtrate., The total yield was 3.5 gz or 90% of the thed-
retical. The melting point of the product was 135°C,

(11t, 131°C), (2).

mm}zlt_;gn of Dlaminotrinitrobenzene :rom &,+4,u-Trindtio-
%Hew';ax aniIIne: A solution of ¢ ,U,u-frlnlfro- T<methoxy -
27 in SO ml or methanol was prejpared in 2
100 ml, 3-neck, round Loltoz flask with a wechanical atirrer
and dropping funiel. This solution was heated to 50°C in a
water bath while a solution o 10 ml of methanol and 4 ml
ol concentrated ammonium hydroxide wae added dropwise
during ten minutesa. The soluticn cvecame red-orange foilowed
by a yellow precipitats in two minutes, The mixture wad
atirred for two hours st SO°C. Then che produce was iiivered,
washed with methanol and d-ied. it weighed 1,12 &, or $5.9%
of thsoretical, and melted at 273-280°C, darkening avove

250°C.

Solid 2,4,6-trinitro-3-methoxyaniline was added Lo &
solution of methanol and concentrated ammonium hydroxide a3
in the preparation of diaminotrinitrobsnzene from tetranitro-
aniline. The product formed was similar in color, crystal
structure, yielu and melting point < “hat above.

Adding ammonia (gas) to a solution of 2,4,0-trinttro-
3-methoxyaniline produced well formed crystals (needles) ol
good clear yellow color, in excellent yield, 93%, melting
at 280-282°C without darkening. This last method would be
most suitable for the preparaticn of diaminotrinitrobenzene
via the methoxy derivative and should avoid the phenolic
by-product which 1s formed in the direct amiation of tetra-
niirveniline., However, s yot, vacuus 5tability of the pre-
parations from the methoxy compound has not been acceptable.
Work 15 being continued on this prepsretion.
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